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(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a method to add Co, Cu, Dy, etc. to rare earth alloy permanent magnetic 
powder material which can fully utilize the conventional rare earth material alloy with no change to it, achieving a 
high magnetic properties but causing neither generation of coarse grain growth nor reduction in coercive force 
when it is sintered later on. 

SOLUTION: This invention relates to production methods for rare earth alloy powder and for permanent magnets 
using the powder. For the rare earth alloy powder, the first alloy group is defined to contain 29-33 mass % of R (the 
rare earth element(s) containing at least one or more of rare earth elements, including Y), 0.8-1.2 mass % of B, a 
combination of 0.01-0.5 mass % of Ga and 0.01-2.0 mass % of Al added for compound effect, and remainder being 
Fe, and the second alloy group is defined to contain 29-33 mass % of R (the rare earth element(s) containing at 
least one or more of rare earth elements, including Y), a combination of 0.01-0.5 mass % of Ga and 0.01-2.0 mass % 
of Al added for compound effect, and remainder being Fe (A part of Fe can be replaced by Co and Cu). This 
invention features production methods for rare earth alloy powder mixed of the first and second alloy group 
powders and for permanent magnets using the powder. 
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(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a method to add Co, Cu, Dy, etc. to rare 
earth alloy permanent magnetic powder material which can fully utilize the 
conventional rare earth material alloy with no change to it, achieving a high 
magnetic properties but causing neither generation of coarse grain growth nor 
reduction in coercive force when it is sintered later on. 
SOLUTION: This invention relates to production methods for rare earth alloy 
powder and for permanent magnets using the powder. For the rare earth alloy 
powder, the first alloy group is defined to contain 29-33 mass % of R (the rare 
earth element(s) containing at least one or more of rare earth elements, including 
Y), 0.8-1.2 mass % of B, a combination of 0.01-0.5 mass % of Ga and 0.01-2.0 
mass % of Al added for compound effect, and remainder being Fe, and the 
second alloy group is defined to contain 29-33 mass % of R (the rare earth 
element(s) containing at least one or more of rare earth elements, including Y), a 
combination of 0.01-0.5 mass % of Ga and 0.01-2.0 mass % of Al added for 
compound effect, and remainder being Fe (A part of Fe can be replaced by Co 
and Cu). This invention features production methods for rare earth alloy powder 
mixed of the first and second alloy group powders and for permanent magnets 
using the powder. 
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CLAIMS 



[Claim(s)] 

[Claim 1] R(at least one or more sorts of rare earth elements containing Y) 29 - 
33mass%, Compound addition of Ga and the aluminum is carried out boron B0.8 
- 1.2mass%. Ga0.01 - 0.5mass% and aluminumO.01 - 2.0mass%, The alloy 
which consists of the remainder Fe is used as the 1st alloy. R(at least one or 
more sorts of rare earth elements containing Y) 29 - 33mass%, Compound 
addition of Ga and the aluminum is carried out. Ga0.01 - 0.5mass% and 
aluminumO.01 - 2.0mass%, Rare earth alloy powder which uses as the 2nd alloy 
the alloy which consists of the remainder Fe (what permuted a part of Fe by Co 
and Cu), and is characterized by the 1st alloy powder and the 2nd alloy powder 



being mixed by the predetermined presentation. 

[Claim 2] Rare earth alloy powder according to claim 1 characterized by the 
weight ratio of Cu and Co being Cu/Co=0.02-0.2. 

[Claim 3] Rare earth alloy powder according to claim 1 characterized by the 2nd 
alloy powder being mixed with two or more sorts of the 1st alloy powder of the 
1st alloy coarse powder with which the contents of heavy rare earth differ among 
said R, and the 1st alloy coarse powder with which the amounts of boron B differ 
in a list by the predetermined presentation. 

[Claim 4] R(at least one or more sorts of rare earth elements containing Y) 29 - 
33mass%, Compound addition of Ga and the aluminum is carried out boron BO. 8 

- 1.2mass%. GaO.01 - 0.5mass% and aluminumO.01 - 2.0mass%, The alloy 
which consists of the remainder Fe is used as the 1st alloy. R(at least one or 
more sorts of rare earth elements containing Y) 29 - 33mass%, Compound 
addition of Ga and the aluminum is carried out. GaO.01 - 0.5mass% and 
aluminumO.01 - 2.0mass%, The manufacture approach of the rare earth 
permanent magnet which uses as the 2nd alloy the alloy which consists of the 
remainder Fe (what permuted a part of Fe by Co and Cu), and is characterized 
by fabricating the rare earth alloy powder with which the 1st alloy powder and the 
2nd alloy powder were mixed by the predetermined presentation all over a 
magnetic field, and subsequently sintering it. 

[Claim 5] R(at least one or more sorts of rare earth elements containing Y) 29 - 
33mass%, Compound addition of Ga and the aluminum is carried out boron BO. 8 

- 1.2mass%. GaO.01 - 0.5mass% and aluminumO.01 - 2.0mass%, The alloy 
which consists of the remainder Fe is used as the 1st alloy. R(at least one or 
more sorts of rare earth elements containing Y) 29 - 33mass%, Compound 
addition of Ga and the aluminum is carried out. GaO.01 - 0.5mass% and 
aluminumO.01 - 2.0mass%, The alloy which consists of the remainder Fe (a part 
of Fe is permuted by Co and Cu, and the weight ratio of Cu and Co is 
Cu/Co=0.02-0.2) is used as the 2nd alloy. The manufacture approach of the rare 
earth permanent magnet characterized by fabricating the rare earth alloy powder 



with which the 1st alloy powder and the 2nd alloy powder were mixed by the 
predetermined presentation all over a magnetic field, and subsequently sintering 
it. 

[Claim 6] R(at least one or more sorts of rare earth elements containing Y) 29 - 
33mass% f Compound addition of Ga and the aluminum is carried out boron B0.8 

- 1.2mass%. GaO.01 - 0.5mass% and aluminumO.01 - 2.0mass%, It is the alloy 
which consists of the remainder Fe, the 1st alloy coarse powder with which the 
contents of heavy rare earth differ among said R, Two or more sorts of the 1st 
alloy powder of the 1st alloy coarse powder with which the amounts of boron B 
differ in a list are used as the 1st alloy. R(at least one or more sorts of rare earth 
elements containing Y) 29 - 33mass%, Compound addition of Ga and the 
aluminum is carried out. GaO.01 - 0.5mass% and aluminumO.01 - 2.0mass%, 
The manufacture approach of the rare earth permanent magnet which uses as 
the 2nd alloy the alloy which consists of the remainder Fe (what permuted a part 
of Fe by Co and Cu), and is characterized by fabricating the rare earth alloy 
powder with which the 1st alloy powder and the 2nd alloy powder were mixed by 
the predetermined presentation all over a magnetic field, and subsequently 
sintering it. 

[Claim 7] R(at least one or more sorts of rare earth elements containing Y) 29 - 
33mass%, Compound addition of Ga and the aluminum is carried out boron B0.8 

- 1.2mass%. GaO.01 - 0.5mass% and aluminumO.01 - 2.0mass%, The alloy 
which consists of the remainder Fe is used as the 1st alloy. R(at least one or 
more sorts of rare earth elements containing Y) 29 - 33mass%, Compound 
addition of less than [ boron B0.8mass% ], and Ga and aluminum is carried out. 
GaO.01 - 0.5mass% and aluminumO.01 - 2.0mass%, Rare earth alloy powder 
which uses as the 2nd alloy the alloy which consists of the remainder Fe (what 
permuted a part of Fe by Co and Cu), and is characterized by the 1st alloy 
powder and the 2nd alloy powder being mixed by the predetermined presentation. 
[Claim 8] Rare earth alloy powder according to claim 7 characterized by the 
weight ratio of Cu and Co being Cu/Co=0.02-0.2. 



[Claim 9] Rare earth alloy powder according to claim 7 characterized by the 2nd 
alloy powder being mixed with two or more sorts of the 1st alloy powder of the 
1st alloy coarse powder with which the contents of heavy rare earth differ among 
said R, and the 1st alloy coarse powder with which the amounts of boron B differ 
in a list by the predetermined presentation. 

[Claim 10] R(at least one or more sorts of rare earth elements containing Y) 29 - 
33mass%, Compound addition of Ga and the aluminum is carried out boron B0.8 

- 1.2mass%. Ga0.01 - 0.5mass% and aluminumO.01 - 2.0mass%, The alloy 
which consists of the remainder Fe is used as the 1st alloy. R(at least one or 
more sorts of rare earth elements containing Y) 29 - 33mass%, Compound 
addition of less than [ boron B0.8mass% ], and Ga and aluminum is carried out. 
Ga0.01 - 0.5mass% and aluminumO.01 - 2.0mass%, The manufacture approach 
of the rare earth permanent magnet which uses as the 2nd alloy the alloy which 
consists of the remainder Fe (what permuted a part of Fe by Co and Cu), and is 
characterized by fabricating the rare earth alloy powder with which the 1st alloy 
powder and the 2nd alloy powder were mixed by the predetermined presentation 
all over a magnetic field, and subsequently sintering it. 

[Claim 11] R(at least one or more sorts of rare earth elements containing Y) 29 - 
33mass%, Compound addition of Ga and the aluminum is carried out boron B0.8 

- 1.2mass%. Ga0.01 - 0.5mass% and aluminumO.01 - 2.0mass%, The alloy 
which consists of the remainder Fe is used as the 1st alloy. R(at least one or 
more sorts of rare earth elements containing Y) 29 - 33mass%, Compound 
addition of less than [ boron B0.8mass% ], and Ga and aluminum is carried out. 
Ga0.01 - 0.5mass% and aluminumO.01 - 2.0mass%, The alloy which consists of 
the remainder Fe (a part of Fe is permuted by Co and Cu, and the weight ratio of 
Cu and Co is Cu/Co=0.02-0.2) is used as the 2nd alloy. The manufacture 
approach of the rare earth permanent magnet characterized by fabricating the 
rare earth alloy powder with which the 1st alloy powder and the 2nd alloy powder 
were mixed by the predetermined presentation all over a magnetic field, and 
subsequently sintering it. 



[Claim 12] R(at least one or more sorts of rare earth elements containing Y) 29 - 
33mass%, Compound addition of Ga and the aluminum is carried out boron B0.8 
- 1.2mass%. GaO.01 - 0.5mass% and aluminumO.01 - 2.0mass%, It is the alloy 
which consists of the remainder Fe, the 1st alloy coarse powder with which the 
contents of heavy rare earth differ among said R, Two or more sorts of the 1st 
alloy powder of the 1st alloy coarse powder with which the amounts of boron B 
differ in a list are used as the 1st alloy. R(at least one or more sorts of rare earth 
elements containing Y) 29 - 33mass%, Compound addition of less than [ boron 
B0.8mass% ], and Ga and aluminum is carried out. GaO.01 - 0.5mass% and 
aluminumO.01 - 2.0mass%, The manufacture approach of the rare earth 
permanent magnet which uses as the 2nd alloy the alloy which consists of the 
remainder Fe (what permuted a part of Fe by Co and Cu), and is characterized 
by fabricating the rare earth alloy powder with which the 1st alloy powder and the 
2nd alloy powder were mixed by the predetermined presentation all over a 
magnetic field, and subsequently sintering it. 

[Claim 13] R(at least one or more sorts of rare earth elements containing Y) 29 - 
33mass%, Boron B0.8 - 1.2mass%, aluminumO.01 - 2.0mass%, The alloy which 
consists of the remainder Fe is used as the 1st alloy. R(at least one or more sorts 
of rare earth elements containing Y) 29 - 33mass%, Rare earth alloy powder 
which uses as the 2nd alloy the alloy which consists of the remainder Fe (what 
permuted a part of Fe by Co and Cu) aluminumO.01 - 2.0mass%, and is 
characterized by the 1st alloy powder and the 2nd alloy powder being mixed by 
the predetermined presentation. 

[Claim 14] Rare earth alloy powder according to claim 13 characterized by the 
weight ratio of Cu and Co being Cu/Co=0.02-0.2. 

[Claim 15] Rare earth alloy powder according to claim 13 characterized by the 
2nd alloy powder being mixed with two or more sorts of the 1st alloy powder of 
the 1st alloy coarse powder with which the contents of heavy rare earth differ 
among said R, and the 1st alloy coarse powder with which the amounts of boron 
B differ in a list by the predetermined presentation. 



[Claim 16] R(at least one or more sorts of rare earth elements containing Y) 29 - 
33mass%, Boron B0.8 - 1.2mass%, aluminumO.01 - 2.0mass%, The alloy which 
consists of the remainder Fe is used as the 1st alloy. R(at least one or more sorts 
of rare earth elements containing Y) 29 - 33mass%, The alloy which consists of 
the remainder Fe (what permuted a part of Fe by Co and Cu) is used as the 2nd 
alloy aluminumO.01 - 2.0mass%. The manufacture approach of the rare earth 
permanent magnet characterized by fabricating the rare earth alloy powder with 
which the 1st alloy powder and the 2nd alloy powder were mixed by the 
predetermined presentation all over a magnetic field, and subsequently sintering 
it. 

[Claim 17] R(at least one or more sorts of rare earth elements containing Y) 29 - 
33mass%, Boron B0.8 - 1.2mass%, aluminumO.01 - 2.0mass%, The alloy which 
consists of the remainder Fe is used as the 1st alloy. R(at least one or more sorts 
of rare earth elements containing Y) 29 - 33mass%, aluminumO.01 - 2.0mass%, 
Remainder Fe (a part of Fe is permuted by Co and Cu) The manufacture 
approach of the rare earth permanent magnet which uses as the 2nd alloy the 
alloy with which the weight ratio of Cu and Co consists of Cu/Co=0. 02-0.2, and is 
characterized by fabricating the rare earth alloy powder with which the 1st alloy 
powder and the 2nd alloy powder were mixed by the predetermined presentation 
all over a magnetic field, and subsequently sintering it. 

[Claim 18] R(at least one or more sorts of rare earth elements containing Y) 29 - 
33mass%, Boron B0.8 - 1.2mass%, aluminumO.01 - 2.0mass%, It is the alloy 
which consists of the remainder Fe, the 1st alloy coarse powder with which the 
contents of heavy rare earth differ among said R, Two or more sorts of the 1st 
alloy powder of the 1st alloy coarse powder with which the amounts of boron B 
differ in a list are used as the 1st alloy. R(at least one or more sorts of rare earth 
elements containing Y) 29 - 33mass%, The alloy which consists of the remainder 
Fe (what permuted a part of Fe by Co and Cu) is used as the 2nd alloy 
aluminumO.01 - 2.0mass%. The manufacture approach of the rare earth 
permanent magnet characterized by fabricating the rare earth alloy powder with 



which the 1st alloy powder and the 2nd alloy powder were mixed by the 
predetermined presentation all over a magnetic field, and subsequently sintering 
it. 

[Claim 19] R(at least one or more sorts of rare earth elements containing Y) 29 - 
33mass%, Boron B0.8 - 1.2mass%, aluminumO.01 - 2.0mass%, The alloy which 
consists of the remainder Fe is used as the 1st alloy. R(at least one or more sorts 
of rare earth elements containing Y) 29 - 33mass%, Rare earth alloy powder 
which uses as the 2nd alloy the alloy which consists of the remainder Fe (what 
permuted a part of Fe by Co and Cu) less than [ boron B0.8mass% ] and 
aluminumO.01 - 2.0mass%, and is characterized by the 1st alloy powder and the 
2nd alloy powder being mixed by the predetermined presentation. 
[Claim 20] Rare earth alloy powder according to claim 19 characterized by the 
weight ratio of Cu and Co being Cu/Co=0.02-0.2. 

[Claim 21] Rare earth alloy powder according to claim 19 characterized by the 
2nd alloy powder being mixed with two or more sorts of the 1st alloy powder of 
the 1st alloy coarse powder with which the contents of heavy rare earth differ 
among said R, and the 1st alloy coarse powder with which the amounts of boron 
B differ in a list by the predetermined presentation. 

[Claim 22] R(at least one or more sorts of rare earth elements containing Y) 29 - 
33mass%, Boron B0.8 - 1.2mass%, aluminumO.01 - 2.0mass%, The alloy which 
consists of the remainder Fe is used as the 1st alloy. R(at least one or more sorts 
of rare earth elements containing Y) 29 - 33mass%, Less than [ boron 
B0.8mass% ], aluminumO.01 - 2.0mass%, The manufacture approach of the rare 
earth permanent magnet which uses as the 2nd alloy the alloy which consists of 
the remainder Fe (what permuted a part of Fe by Co and Cu), and is 
characterized by fabricating the rare earth alloy powder with which the 1st alloy 
powder and the 2nd alloy powder were mixed by the predetermined presentation 
all over a magnetic field, and subsequently sintering it. 

[Claim 23] R(at least one or more sorts of rare earth elements containing Y) 29 - 
33mass%, Boron B0.8 - 1.2mass%, aluminumO.01 - 2.0mass%, The alloy which 



consists of the remainder Fe is used as the 1st alloy. R(at least one or more sorts 
of rare earth elements containing Y) 29 - 33mass%, Less than [ boron 
B0.8mass% ], aluminumO.01 - 2.0mass%, The alloy which consists of the 
remainder Fe (a part of Fe is permuted by Co and Cu, and the weight ratio of Cu 
and Co is Cu/Co=0.02-0.2) is used as the 2nd alloy. The manufacture approach 
of the rare earth permanent magnet characterized by fabricating the rare earth 
alloy powder with which the 1st alloy powder and the 2nd alloy powder were 
mixed by the predetermined presentation all over a magnetic field, and 
subsequently sintering it. 

[Claim 24] R(at least one or more sorts of rare earth elements containing Y) 29 - 
33mass%, Boron B0.8 - 1.2mass%, aluminumO.01 - 2.0mass%, It is the alloy 
which consists of the remainder Fe, the 1st alloy coarse powder with which the 
contents of heavy rare earth differ among said R, Two or more sorts of the 1st 
alloy powder of the 1st alloy coarse powder with which the amounts of boron B 
differ in a list are used as the 1st alloy. R(at least one or more sorts of rare earth 
elements containing Y) 29 - 33mass%, Less than [ boron B0.8mass% ], 
aluminumO.01 - 2.0mass%, The manufacture approach of the rare earth 
permanent magnet which uses as the 2nd alloy the alloy which consists of the 
remainder Fe (what permuted a part of Fe by Co and Cu), and is characterized 
by fabricating the rare earth alloy powder with which the 1st alloy powder and the 
2nd alloy powder were mixed by the predetermined presentation all over a 
magnetic field, and subsequently sintering it. 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[The technical field to which invention belongs] This invention relates to the alloy 
powder for R-T-B (for rare earth and T, B, such as transition metals, is [ R ] 
boron) system permanent magnets, and the manufacture approach of a R-T-B 
system permanent magnet of having used this. 
[0002] 

[Description of the Prior Art] A R-T-B system permanent magnet is used in broad 
fields, such as various home electronics, information communication equipment, 
computer-related peripherals, and various motors, and magnetic properties, 
thermal resistance, and the further corrosion resistance improvement are desired 
also for the magnet used today to compensate for the miniaturization of these 
product groups, improvement in the speed, and expansion of an operating 
environment. 

[0003] A R-T-B system permanent magnet dissolves a raw material alloy, it 
grinds the obtained ingot, fabricates it, sinters it, heat-treats it, it processes it, and 
is manufactured. Although wet grinding which used the ball mill etc. is also 
possible for grinding, jet mill grinding using inactive high pressure gas is common. 
Thus, since the fines obtained are activity very much, stabilization is attained or 
the method of mixing the oxygen of a minute amount in the grinding air current of 
a jet mill, and collecting fines to straight mineral oil etc. is taken, shaping 
performed all over a magnetic field - dry pressing and a wet compaction -- all are 
used. As for the sintered compact which sintering was performed in a vacuum or 
inert gas in the 1000 degrees C - 1 150 degrees C temperature requirement, and 
was subsequently obtained, it is common to perform heat treatment of 1 time or 



multiple times at suitable temperature. 

[0004] Although the R-T-B system permanent magnet had the problem that 
corrosion resistance and thermal resistance were low at the beginning, it has 
been remarkably improved by development of coating techniques, such as 
examination of an alloying element and plating. Moreover, the corrosion-resistant 
improvement of the magnet material itself is also very important when raising the 
dependability after coating, and various alloying elements are examined. 
Generally elements, such as Co and Dy, are used as these alloying elements. Co 
improves corrosion resistance by raising Curie temperature, and improving the 
temperature characteristic, and using R rich phase as an R3Co intermetallic 
compound. Dy raises coercive force by making the anisotropy field HA of the 
main phase increase. Furthermore, additional trace elements, such as Cu, Ga, 
and aluminum, are also used. By carrying out compound addition with Co, Cu 
extends the optimal heat treatment range, and contributes to the improvement in 
coercive force (JP,1-219143,A). Moreover, it is known that a grain boundairy 
phase will become a R-Co-Cu intermetallic compound by addition of Cu, and 
corrosion resistance will increase further compared with the case of only Co 
addition. It is known that alloying elements, such as Ga and aluminum, also have 
effectiveness in improvement in coercive force. 

[0005] As the addition approaches, such as Co, Dy, and Cu, one so-called 
alloying method added in the dissolution phase of a raw material alloy and two 
alloying methods (alligation) which mix the alloy of a predetermined presentation 
after coarse grinding or pulverizing are used, the element contributed to 
corrosion resistance, such as Co and Dy, for the purpose of powdered 
antioxidizing in two alloying methods -- R -- it is shown by by adding into a rich 
alloy and using R rich alloy as an intermetallic compound with the specific crystal 
structure especially that the oxidation resistance of alloy powder increases (JP,5- 
182813,A -182816). Moreover, it means centralizing elements contributed to 
improvement in coercive force, such as Cu, aluminum, and Ga, on a grain 
boundary phase, and the approach of adding these elements to R rich alloy side 



is shown. 
[0006] 

[Problem(s) to be Solved by the Invention] Although addition of Co, Dy, Cu, etc. 
has effectiveness in corrosion resistance and a heat-resistant improvement, if Co 
and Cu are added when one alloying method is used, it will set in few 
presentation regions of Dy where a high residual magnetic flux density is 
demanded, The grain growth at the time of sintering tends to take place, and it is 
in the inclination for big and rough crystal grain to appear mostly. Consequently, 
the particle size distribution of the main phase crystal grain of a sintered compact 
became large, and there was a problem of being easy to cause the fall of 
coercive force and square shape nature. Moreover, the following troubles will be 
got if they tend to carry this out on a scale of mass production, although two 
alloying methods are very attractive approaches from a viewpoint of high- 
performance-izing. That is, the main phase alloy with few amounts of rare earth 
and the so-called R rich alloy which was rich in rare earth must be prepared, and 
large modification of a raw material alloy system is called for. Moreover, it not 
only must carry out separate optimization of each grinding condition, but a 
process will become complicated when the main phase alloy and R rich alloy 
need modification of coarse-grinding conditions since hydrogen absorption 
properties differ, and R rich alloy tends to disperse when carrying out jet mill 
grinding of the mixed coarse powder, since pulverizing nature differs, and mixing 
after pulverizing. 

[0007] In the approach of adding Co, Cu, Dy, etc., it can utilize enough, without 
changing the conventional amount raw material alloy of rare earth in any way, 
and this invention does not invite generating of the big and rough crystal grain at 
the time of sintering, and the fall of coercive force, but aims at offering the 
manufacture approach of the alloy powder for R-T-B system permanent magnets 
which can attain high magnetic properties, and a R-T-B system permanent 
magnet. 
[0008] 



[Means for Solving the Problem] This invention makes the following configuration 
main point, in order to solve the above-mentioned technical problem. In addition, 
following the (1) - (6) is the case where the boron B addition of the 2nd alloy is 
substantially made into zero using the compound addition effectiveness of Ga 
and aluminum. Following the (7) - (12) is the case where the boron B addition of 
the 2nd alloy is made into less than [ 0.8mass% ] using the compound addition 
effectiveness of Ga and aluminum. Moreover, following the (13) - (18) is the case 
where carried out independent addition of the aluminum and the boron B addition 
of the 2nd alloy is substantially made into zero. Following the (19) - (24) is the 
case where carried out independent addition of the aluminum and the boron B 
addition of the 2nd alloy is made into less than [ 0.8mass% ]. 

(1) R(at least one or more sorts of rare earth elements containing Y) 29 - 
33mass%, Compound addition of Ga and the aluminum is carried out boron BO. 8 

- 1.2mass%. GaO.01 - 0.5mass% and aluminumO.01 - 2.0mass%, The alloy 
which consists of the remainder Fe is used as the 1st alloy. R(at least one or 
more sorts of rare earth elements containing Y) 29 - 33mass%, Compound 
addition of Ga and the aluminum is carried out. GaO.01 - 0.5mass% and 
aluminumO.01 - 2.0mass%, It is the rare earth alloy powder which uses as the 
2nd alloy the alloy which consists of the remainder Fe (what permuted a part of 
Fe by Co and Cu), and is characterized by the 1st alloy powder and the 2nd alloy 
powder being mixed by the predetermined presentation. 

(2) It is the rare earth alloy powder given in (1) characterized by the weight ratio 
of Cu and Co being Cu/Co=0.02-6.2. 

(3) said -- R - inside ~ heavy rare earth -- a content - differing - the - one - an 
alloy coarse powder -- a list - boron - B -- an amount - differing -- the -- one -- 
an alloy - coarse powder - the - one - an alloy - powder -- two ~ a sort - more 
than the » two ~ an alloy - powder - predetermined - a presentation - mixing 

- having **** - things the description ** -- carrying out - (~ one --) ~ a 
publication - a rare earth alloy - powder - it is . 

(4) R(at least one or more sorts of rare earth elements containing Y) 29 - 



33mass%, Compound addition of Ga and the aluminum is carried out boron B0.8 

- 1.2mass%. GaO.01 - 0.5mass% and aluminumO.01 - 2.0mass%, The alloy 
which consists of the remainder Fe is used as the 1st alloy. R(at least one or 
more sorts of rare earth elements containing Y) 29 - 33mass%, Compound 
addition of Ga and the aluminum is carried out. GaO.01 - 0.5mass% and 
aluminumO.01 - 2.0mass%, It is the manufacture approach of the rare earth 
permanent magnet which uses as the 2nd alloy the alloy which consists of the 
remainder Fe (what permuted a part of Fe by Co and Cu), and is characterized 
by fabricating the rare earth alloy powder with which the 1st alloy powder and the 
2nd alloy powder were mixed by the predetermined presentation all over a 
magnetic field, and subsequently sintering it. 

(5) R(at least one or more sorts of rare earth elements containing Y) 29 - 
33mass%, Compound addition of Ga and the aluminum is carried out boron BO. 8 

- 1.2mass%. GaO.01 - 0.5mass% and aluminumO.01 - 2.0mass%, The alloy 
which consists of the remainder Fe is used as the 1st alloy. R(at least one or 
more sorts of rare earth elements containing Y) 29 - 33mass%, Compound 
addition of Ga and the aluminum is carried out. GaO.01 - 0.5mass% and 
aluminumO.01 - 2.0mass%, The alloy which consists of the remainder Fe (a part 
of Fe is permuted by Co and Cu, and the weight ratio of Cu and Co is 
Cu/Co=0.02-0.2) is used as the 2nd alloy. It is the manufacture approach of the 
rare earth permanent magnet characterized by fabricating the rare earth alloy 
powder with which the 1st alloy powder and the 2nd alloy powder were mixed by 
the predetermined presentation all over a magnetic field, and subsequently 
sintering it. 

(6) R(at least one or more sorts of rare earth elements containing Y) 29 - 
33mass%, Compound addition of Ga and the aluminum is carried out boron B0.8 

- 1.2mass%. GaO.01 - 0.5mass% and aluminumO.01 - 2.0mass%, It is the alloy 
which consists of the remainder Fe, the 1st alloy coarse powder with which the 
contents of heavy rare earth differ among said R, Two or more sorts of the 1st 
alloy powder of the 1st alloy coarse powder with which the amounts of boron B 



differ in a list are used as the 1st alloy. R(at least one or more sorts of rare earth 
elements containing Y) 29 - 33mass%, Compound addition of Ga and the 
aluminum is carried out. GaO.01 - 0.5mass% and aluminumO.01 - 2.0mass%, It is 
the manufacture approach of the rare earth permanent magnet which uses as the 
2nd alloy the alloy which consists of the remainder Fe (what permuted a part of 
Fe by Co and Cu), and is characterized by fabricating the rare earth alloy powder 
with which the 1st alloy powder and the 2nd alloy powder were mixed by the 
predetermined presentation all over a magnetic field, and subsequently sintering 
it. 

(7) R(at least one or more sorts of rare earth elements containing Y) 29 - 
33mass%, Compound addition of Ga and the aluminum is carried out boron BO. 8 

- 1.2mass%. GaO.01 - 0.5mass% and aluminumO.01 - 2.0mass%, The alloy 
which consists of the remainder Fe is used as the 1st alloy. R(at least one or 
more sorts of rare earth elements containing Y) 29 - 33mass%, Compound 
addition of less than [ boron B0.8mass% ], and Ga and aluminum is carried out. 
GaO.01 - 0.5mass% and aluminumO.01 - 2.0mass%, It is the rare earth alloy 
powder which uses as the 2nd alloy the alloy which consists of the remainder Fe 
(what permuted a part of Fe by Co and Cu), and is characterized by the 1st alloy 
powder and the 2nd alloy powder being mixed by the predetermined presentation. 

(8) It is the rare earth alloy powder given in (7) characterized by the weight ratio 
of Cu and Co being Cu/Co=0.02-0.2. 

(9) said R -- inside heavy rare earth - a content differing the - one - an 
alloy coarse powder - a list -- boron -- B -- an amount -- differing -- the one - 
an alloy - coarse powder - the - one -- an alloy -- powder - two - a sort more 
than - the - two - an alloy powder - predetermined - a presentation - mixing 

- having **** - things -- the description ** - carrying out (-- seven --) - a 
publication - a rare earth alloy - powder - it is . 

(10) R(at least one or more sorts of rare earth elements containing Y) 29 - 
33mass%, Compound addition of Ga and the aluminum is carried out boron BO. 8 

- 1.2mass%. GaO.01 - 0.5mass% and aluminumO.01 - 2.0mass%, The alloy 



which consists of the remainder Fe is used as the 1st alloy. R(at least one or 
more sorts of rare earth elements containing Y) 29 - 33mass%, Compound 
addition of less than [ boron B0.8mass% ], and Ga and aluminum is carried out. 
GaO.01 - 0.5mass% and aluminumO.01 - 2.0mass%, It is the manufacture 
approach of the rare earth permanent magnet which uses as the 2nd alloy the 
alloy which consists of the remainder Fe (what permuted a part of Fe by Co and 
Cu), and is characterized by fabricating the rare earth alloy powder with which 
the 1st alloy powder and the 2nd alloy powder were mixed by the predetermined 
presentation all over a magnetic field, and subsequently sintering it. 

(11) R(at least one or more sorts of rare earth elements containing Y) 29 - 
33mass%, Compound addition of Ga and the aluminum is carried out boron B0.8 

- 1.2mass%. GaO.01 - 0.5mass% and aluminumO.01 - 2.0mass%, The alloy 
which consists of the remainder Fe is used as the 1st alloy. R(at least one or 
more sorts of rare earth elements containing Y) 29 - 33mass%, Compound 
addition of less than [ boron B0.8mass% ], and Ga and aluminum is carried out. 
GaO.01 - 0.5mass% and aluminumO.01 - 2.0mass%, The alloy which consists of 
the remainder Fe (a part of Fe is permuted by Co and Cu, and the weight ratio of 
Cu and Co is Cu/Co=0.02-0.2) is used as the 2nd alloy. It is the manufacture 
approach of the rare earth permanent magnet characterized by fabricating the 
rare earth alloy powder with which the 1st alloy powder and the 2nd alloy powder 
were mixed by the predetermined presentation all over a magnetic field, and 
subsequently sintering it. 

(12) R(at least one or more sorts of rare earth elements containing Y) 29 - 
33mass%, Compound addition of Ga and the aluminum is carried out boron B0.8 

- 1.2mass%. GaO.01 - 0.5mass% and aluminumO.01 - 2.0mass%, The 1st alloy 
coarse powder with which it is the alloy which consists of the remainder Fe, and 
the contents of heavy rare earth differ among said R, Two or more sorts of the 
1st alloy powder of the 1st alloy coarse powder with which the amounts of boron 
B differ in a list are used as the 1st alloy. R(at least one or more sorts of rare 
earth elements containing Y) 29 - 33mass%, Compound addition of less than 



[ boron B0.8mass% ], and Ga and aluminum is carried out. GaO.01 - 0.5mass% 
and aluminumO.01 - 2.0mass%, It is the manufacture approach of the rare earth 
permanent magnet which uses as the 2nd alloy the alloy which consists of the 
remainder Fe (what permuted a part of Fe by Co and Cu), and is characterized 
by fabricating the rare earth alloy powder with which the 1st alloy powder and the 
2nd alloy powder were mixed by the predetermined presentation all over a 
magnetic field, and subsequently sintering it. 

(13) R(at least one or more sorts of rare earth elements containing Y) 29 - 
33mass%, Boron B0.8 - 1.2mass%, aluminumO.01 - 2.0mass%, The alloy which 
consists of the remainder Fe is used as the 1st alloy. R(at least one or more sorts 
of rare earth elements containing Y) 29 - 33mass%, It is the rare earth alloy 
powder which uses as the 2nd alloy the alloy which consists of the remainder Fe 
(what permuted a part of Fe by Co and Cu), and is characterized by the 1st alloy 
powder and the 2nd alloy powder being mixed by the predetermined presentation 
aluminumO.01 - 2.0mass%. 

(14) It is the rare earth alloy powder given in (13) characterized by the weight 
ratio of Cu and Co being Cu/Co=0.02-0.2. 

(15) said - R -- inside - heavy rare earth - a content - differing -- the - one - 
an alloy - coarse powder - a list -- boron - B - an amount - differing - the - 
one - an alloy - coarse powder -- the - one - an alloy - powder - two - a sort - 
- more than - the - two - an alloy - powder - predetermined - a presentation - 
mixing - having -- **** - things - the description - ** - carrying out - (- 13 -) - 
a publication -- a rare earth alloy - powder - it is . 

(16) R(at least one or more sorts of rare earth elements containing Y) 29 - 
33mass%, Boron B0.8- 1.2mass%, aluminumO.01 -2.0mass%, The alloy which 
consists of the remainder Fe is used as the 1st alloy. R(at least one or more sorts 
of rare earth elements containing Y) 29 - 33mass%, The alloy which consists of 
the remainder Fe (what permuted a part of Fe by Co and Cu) is used as the 2nd 
alloy aluminumO.01 - 2.0mass%. It is the manufacture approach of the rare earth 
permanent magnet characterized by fabricating the rare earth alloy powder with 



which the 1st alloy powder and the 2nd alloy powder were mixed by the 
predetermined presentation all over a magnetic field, and subsequently sintering 
it. 

(17) R(at least one or more sorts of rare earth elements containing Y) 29 - 
33mass%, Boron B0.8 - 1.2mass%, aluminumO.01 - 2.0mass%, The alloy which 
consists of the remainder Fe is used as the 1st alloy. R(at least one or more sorts 
of rare earth elements containing Y) 29 - 33mass%, aluminumO.01 - 2.0mass%, 
Remainder Fe (a part of Fe is permuted by Co and Cu) It is the manufacture 
approach of the rare earth permanent magnet which uses as the 2nd alloy the 
alloy with which the weight ratio of Cu and Co consists of Cu/Co=0.02-0.2, and is 
characterized by fabricating the rare earth alloy powder with which the 1st alloy 
powder and the 2nd alloy powder were mixed by the predetermined presentation 
all over a magnetic field, and subsequently sintering it. 

(18) R(at least one or more sorts of rare earth elements containing Y) 29 - 
33mass%, Boron B0.8 - 1.2mass%, aluminumO.01 - 2.0mass%, It is the alloy 
which consists of the remainder Fe, the 1st alloy coarse powder with which the 
contents of heavy rare earth differ among said R, Two or more sorts of the 1 st 
alloy powder of the 1st alloy coarse powder with which the amounts of boron B 
differ in a list are used as the 1st alloy. R(at least one or more sorts of rare earth 
elements containing Y) 29 - 33mass%, The alloy which consists of the remainder 
Fe (what permuted a part of Fe by Co and Cu) is used as the 2nd alloy 
aluminumO.01 - 2.0mass%. It is the manufacture approach of the rare earth 
permanent magnet characterized by fabricating the rare earth alloy powder with 
which the 1st alloy powder and the 2nd alloy powder were mixed by the 
predetermined presentation all over a magnetic field, and subsequently sintering 
it. 

(19) R(at least one or more sorts of rare earth elements containing Y) 29 - 
33mass%, Boron B0.8 - 1.2mass%, aluminumO.01 - 2.0mass%, The alloy which 
consists of the remainder Fe is used as the 1st alloy. R(at least one or more sorts 
of rare earth elements containing Y) 29 - 33mass%, It is the rare earth alloy 



powder which uses as the 2nd alloy the alloy which consists of the remainder Fe 
(what permuted a part of Fe by Co and Cu), and is characterized by the 1st alloy 
powder and the 2nd alloy powder being mixed by the predetermined presentation 
less than [ boron B0.8mass% ] and aluminumO.01 - 2.0mass%. 

(20) It is the rare earth alloy powder given in (19) characterized by the weight 
ratio of Cu and Co being Cu/Co=0.02-0.2. 

(21) said » R - inside - heavy rare earth a content - differing the - one - 
an alloy - coarse powder - a list ~ boron - B -- an amount - differing ~ the - 
one ~ an alloy - coarse powder - the one ~ an alloy ~ powder two - a sort - 
- more than - the two - an alloy - powder - predetermined - a presentation 
mixing - having - **** - things - the description - ** - carrying out - (-- 19 -) - 
a publication - a rare earth alloy - powder - it is . 

(22) R(at least one or more sorts of rare earth elements containing Y) 29 - 
33mass%, Boron B0.8 - 1.2mass%, aluminumO.01 - 2.0mass%, The alloy which 
consists of the remainder Fe is used as the 1st alloy. R(at least one or more sorts 
of rare earth elements containing Y) 29 - 33mass%, Less than [ boron 
B0.8mass% ], aluminumO.01 - 2.0mass%, It is the manufacture approach of the 
rare earth permanent magnet which uses as the 2nd alloy the alloy which 
consists of the remainder Fe (what permuted a part of Fe by Co and Cu), and is 
characterized by fabricating the rare earth alloy powder with which the 1st alloy 
powder and the 2nd alloy powder were mixed by the predetermined presentation 
all over a magnetic field, and subsequently sintering it. 

(23) R(at least one or more sorts of rare earth elements containing Y) 29 - 
33mass%, Boron B0.8 - 1.2mass%, aluminumO.01 - 2.0mass%, The alloy which 
consists of the remainder Fe is used as the 1st alloy. R(at least one or more sorts 
of rare earth elements containing Y) 29 - 33mass%, Less than [ boron 
B0.8mass% ], aluminumO.01 - 2.0mass%, The alloy which consists of the 
remainder Fe (a part of Fe is permuted by Co and Cu, and the weight ratio of Cu 
and Co is Cu/Co=0.02-0.2) is used as the 2nd alloy. It is the manufacture 
approach of the rare earth permanent magnet characterized by fabricating the 



rare earth alloy powder with which the 1st alloy powder and the 2nd alloy powder 
were mixed by the predetermined presentation all over a magnetic field, and 
subsequently sintering it. 

(24) R(at least one or more sorts of rare earth elements containing Y) 29 - 
33mass%, Boron B0.8 - 1.2mass%, aluminumO.01 - 2.0mass%, It is the alloy 
which consists of the remainder Fe, the 1st alloy coarse powder with which the 
contents of heavy rare earth differ among said R, Two or more sorts of the 1st 
alloy powder of the 1st alloy coarse powder with which the amounts of boron B 
differ in a list are used as the 1st alloy. R(at least one or more sorts of rare earth 
elements containing Y) 29 - 33mass%, Less than [ boron B0.8mass% ], 
aluminumO.01 - 2.0mass%, It is the manufacture approach of the rare earth 
permanent magnet which uses as the 2nd alloy the alloy which consists of the 
remainder Fe (what permuted a part of Fe by Co and Cu), and is characterized 
by fabricating the rare earth alloy powder with which the 1st alloy powder and the 
2nd alloy powder were mixed by the predetermined presentation all over a 
magnetic field, and subsequently sintering it. 

[0009] (Operation) As a means to solve the above-mentioned trouble, this 
invention can be set to two alloying methods. As a result of examining the 
addition approach of Co, Cu, Dy, and B, and the amount of rare earth, Co, Use 
alloy coarse powder of the amount of rare earth as the 1st alloy conventionally 
which does not contain Cu, and the amount of rare earth is fundamentally [ as 
the 1st alloy ] equal to this. By adding Co of a specific ratio, and Cu into the 2nd 
alloy fewer than the 1st alloy, excluding B substantially, and pulverizing and 
sintering after mixing such alloy coarse powder It can utilize enough, without 
changing the conventional amount raw material alloy of rare earth in any way, 
generating of the big and rough crystal grain at the time of sintering and the fall of 
coercive force are not invited, but it finds out that corrosion resistance, heat- 
resistant improvement, and high magnetic properties can be attained. 
Furthermore, it finds out that a quality governing can be easily performed only by 
changing a mixing ratio by the approach of mixing with the 2nd alloy two or more 



alloy coarse powder with which presentations, such as Dy and B, differ. 
[0010] This invention Namely, R(at least one or more sorts of rare earth elements 
containing Y) 29 - 33mass%, The alloy which consists of the remainder Fe and 
an unescapable impurity is used as the 1st alloy aluminumO.01 - 2.0mass% B0.8 
- 1 .2mass%. With the 1st alloy, substantially The equal amount of R, less than 
[ B0.8mass% ], aluminumO.01 - 2.0mass%, It is the R-T-B system alloy powder 
with which the alloy which consists of the remainder Fe (what permuted a part of 
Fe by Co and Cu), and an unescapable impurity is used as the 2nd alloy, and the 
1st alloy powder and the 2nd alloy powder are mixed by the predetermined 
presentation. Moreover, R(at least one or more sorts of rare earth elements 
containing Y) 29 - 33mass%, B0.8 - 1.2mass%, aluminumO.01 - 2.0mass%, 
Ga0.01 - 0.5mass%, The alloy which consists of the remainder Fe and an 
unescapable impurity is used as the 1st alloy. Substantially with the 1st alloy The 
equal amount of R, Less than [ B0.8mass% ], aluminumO.01 - 2.0mass%, 
Ga0.01 - 0.5mass%, It is the R-T-B system alloy powder with which the alloy 
which consists of the remainder Fe (what permuted a part of Fe by Co and Cu), 
and an unescapable impurity is used as the 2nd alloy, and the 1st alloy powder 
and the 2nd alloy powder are mixed by the predetermined presentation. 
Moreover, the weight ratio of Cu and Co is the above-mentioned R-T-B system 
alloy powder which is Cu/Co=0.02-0.2. Moreover, two or more sorts of 1st alloy 
powder with which the amounts of heavy rare earth differ, and the 2nd alloy 
powder are R-T-B system alloy powder currently mixed by the predetermined 
presentation. Furthermore, it is the manufacture approach of the R-T-B system 
permanent magnet which fabricates these R-T-B system alloy powder all over a 
magnetic field, and subsequently sinters it. 
[0011] 

[Embodiment of the Invention] In this invention, R is at least one or more sorts of 
the rare earth elements containing Y, and Nd, Pr, and its Dy are desirable. Also 
with Nd and Dy chisel, although it is good, the mixture of Nd and Pr may be used 
instead of Nd. Since a residual magnetic flux density will fall if it becomes poor 



sintering R of the 1st alloy which serves as a subject since the liquid phase runs 
short less than [ 29mass% ], and it exceeds 33mass%, an addition is made into 
29mass(es)% - 33mass%. Less than [ 0.8mass% ], since B rich phase which is a 
nonmagnetic phase will increase too much and a residual magnetic flux density 
will fall if coercive force decreases rapidly and 1.2mass% is exceeded, since 
R2T17 phase appears, B of the 1st alloy may be 0.8 - 1.2mass%. When adding 
aluminum, or aluminum and Ga into the 1st alloy, aluminum and the amount of 
Ga(s) are made into Ga0.01 - 0.5mass% aluminumO.01 - 2.0mass%. Although 
aluminum shows the effectiveness of the improvement in coercive force, if the 
effectiveness exceeds 2.0mass(es)% rather than is enough, the fall of a residual 
magnetic flux density is not greatly desirable [ aluminum ] less than 
[ 0.01mass% ]. Although coercive force of Ga improves by the addition similarly, 
if less than [ 0.01mass% ] is inadequate too as for the effectiveness and 
0.5mass% is exceeded, while the effectiveness of the improvement in coercive 
force will be saturated, a residual magnetic flux density falls. It is more effective if 
Ga and aluminum carry out compound addition in this invention. 
[0012] Although R of the 2nd alloy is fundamentally made equal to the 1st alloy, 
you may shift somewhat with convenience, lot variation, etc. of alloy supply. The 
presentation range is made into R29 - 33mass% equally to the 1st alloy. More 
than at 0.8mass%, the effectiveness which controls generating of a big and 
rough grain becomes small, and the amount of B of the 2nd alloy causes 
reduction in coercive force, and aggravation of square shape nature. Therefore, 
although considered as less than [ 0.8mass% ], B is not added preferably. 
Although Ga of the 2nd alloy and aluminum are fundamentally made equal to the 
1st alloy, you may shift somewhat with convenience, lot variation, etc. of alloy 
supply. When adding aluminum, or aluminum and Ga, the presentation range is 
made into Ga0.01 - 0.5mass% aluminumO.01 - 2.0mass% equally to the 1st alloy. 
In addition, it is more effective if Ga and aluminum carry out compound addition 
in this invention. Co of the 2nd alloy and especially the addition of Cu cannot be 
limited, but can be set up from the relation between the addition in the last 



presentation, and a compounding ratio, and the addition in the last presentation 
can be set up according to an application and the purpose, the compounding 
ratio of the 2nd alloy [ as opposed to the 1st alloy on the other hand ] - 1st alloy: 
- the 2nd especially as for limitation, this is not carried out, either, although 
alloy =99:1-70:30 are desirable. 

[0013] If the weight ratio of Cu and Co has the small effectiveness which extends 
the heat-treatment-temperature range as Cu/Co is less than 0.02 and exceeds 
0.2, Co will cause the fall of a residual magnetic flux density, and the fall of 
square shape nature in the very general presentation which is about 2mass%. 
Therefore, it is referred to as Cu/Co=0.02-0.2. 

[0014] The 1st alloy coarse powder in this invention is not restricted to the thing 
of a single presentation. That is, to these [ the 1st alloy coarse powder with which 
the amounts of heavy rare earth, such as Dy and Tb, differ, the 1st alloy coarse 
powder with which the amounts of B differ further and ] two or more sorts, the 
2nd alloy coarse powder with which Co and Cu were added may be blended, and 
you may mix. In this case, adjustment of Dy or B can be easily performed only by 
changing a compounding ratio. 
[0015] 

[Example] Hereafter, the concrete example of this invention is shown and the 
contents of this invention are explained to a detail. 

(Example 1) The alloy which consists of the remainder Fe was cast in the strip 
cast method aluminum0.07mass% B1.0mass% Pr7.0mass% Nd25.3mass%. 
After inserting this alloy in the processing container and performing heat 
treatment of 1000 degree-Cx2h in a vacuum, it cracked by the hydrogen 
absorption method and considered as raw material coarse powder (a Table 1 
publication, Alloy A). Moreover, the alloy which consists of the remainder Fe was 
similarly used as raw material coarse powder aluminum0.07mass% Cu1mass% 
Co20mass% Dy8.5mass% Pr5.2mass% Nd18.6mass% (a Table 1 publication, 
Alloy I). Two kinds of this alloy coarse powder was thrown into the V shaped 
rotary mixer at an alloy I10mass% rate alloy A90mass%, and it mixed for 15 



minutes. This mixed coarse powder was ground so that it might become the 
mean particle diameter of 4.7 micrometers with the jet mill using nitrogen high 
pressure gas. It fabricated by the pressure of 1.0 Ton/cm2, carrying out 
orientation of the obtained mixed fines all over the magnetic field of 0.6 MA/m. 
The acquired Plastic solid performed sintering of 1060-degree-C, 1080-degree-C, 
or 1 100 degree-Cx 2 hours in the vacuum. Subsequently, these sintered 
compacts performed heat treatment of 480 more degree-Cx 1 hour, after 
performing heat treatment of 900 degree-Cx 1 hour in Ar ambient atmosphere. 
Magnetic properties were measured after observing the appearance of a sintered 
compact. The result of magnetic properties when square shape nature is the 
highest, sintering temperature, and appearance observation is shown in Table 1 . 
The value with good magnetic properties was acquired, sintering temperature is 
1100 degrees C at this time, and the big and rough grain etc. was not seen. 
[0016] (Example 1 of a comparison) Cu0.1mass%, aluminum0.07mass%, the 
alloy which consists of the remainder Fe was cast in the strip cast method, and 
grinding, sintering, and heat treatment were performed like the example 1 
Co2mass% B0.9mass% Dy0.85mass% Pr6.85mass% Nd24.6mass% which is 
the last presentation of this example. Magnetic properties are measured after 
observing the appearance of the obtained sintered compact, and the result of 
magnetic properties when square shape nature is the highest, sintering 
temperature, and appearance observation is shown in Table 1 . Although the 
optimal sintering temperature was 1080 of 1060 degrees C, 1080 degrees C, and 
1100 degrees C, Hcj was lower than the example 1, and the big and rough grain 
was observed. Moreover, sintering of the 1060-degree C sample was clearly 
insufficient. 

[0017] (Example 2 of a comparison) Coarse grinding was carried out like the 
example 1 using Alloy R and Alloy S which were shown in Table 1 , and 
pulverizing, sintering, and heat treatment were performed after mixing so that it 
might become the last presentation. Here, Co and Cu were uniformly added into 
both alloys, and Dy was added into Alloy S. Magnetic properties are measured 



after observing the appearance of the obtained sintered compact, and the result 
of magnetic properties when square shape nature is the highest, sintering 
temperature, and appearance observation is shown in Table 1 . Hcj was lower 
than the example 1, and the big and rough grain was observed. 
[0018] (Example 3 of a comparison) Coarse grinding was carried out like the 
example 1 using Alloy C and Alloy Q which were shown in Table 1 , and 
pulverizing, sintering, and heat treatment were performed after mixing so that it 
might become the last presentation. Here, Dy, Co, and Cu were added into Alloy 
Q, and B added both alloys uniformly. Magnetic properties are measured after 
observing the appearance of the obtained sintered compact, and the result of 
magnetic properties when square shape nature is the highest, sintering 
temperature, and appearance observation is shown in Table 1. Hcj was lower 
than the example 1, and the big and rough grain was observed although it was 
fewer than the examples 1 and 2 of a comparison. 

[0019] (Example 2) Coarse grinding was carried out like the example 1 using 
Alloy A and Alloy K which were shown in Table 1, and pulverizing, sintering, and 
heat treatment were performed after mixing so that it might become the last 
presentation. Here, Dy, Co, and Cu were added into Alloy K, and B could be 
0.4mass(es)%. Alloy K is the 2nd alloy of this invention. Magnetic properties are 
measured after observing the appearance of the obtained sintered compact, and 
the result of magnetic properties when square shape nature is the highest, 
sintering temperature, and appearance observation is shown in Table 1 . The 
good value was acquired by magnetic properties like the example 1, sintering 
temperature is 1100 degrees C at this time, and the big and rough grain etc. was 
not seen. 

[0020] (Example 3) Coarse grinding was carried out like the example 1 using 
Alloy A and Alloy L which were shown in Table 1, and pulverizing, sintering, and 
heat treatment were performed after mixing so that it might become the last 
presentation. Here, Dy, Co, and Cu were added into Alloy L, and B could be 
0.7mass(es)%. Alloy L is the 2nd alloy of this invention. Magnetic properties are 



measured after observing the appearance of the obtained sintered compact, and 
the result of magnetic properties when square shape nature is the highest, 
sintering temperature, and appearance observation is shown in Table 1. The 
good value was acquired by magnetic properties like the example 1, sintering 
temperature is 1100 degrees C at this time, and the big and rough grain etc. was 
not seen. 

[0021] (Example 4) Coarse grinding was carried out like the example 1 using 
Alloy B, Alloy C, and Alloy I which were shown in Table 1 , and pulverizing, 
sintering, and heat treatment were performed after mixing so that it might 
become the last presentation. Here, Dy, Co, and Cu were added into Alloy I, and 
B was taken as additive-free. Alloy I is the 2nd alloy of this invention. Magnetic 
properties are measured after observing the appearance of the obtained sintered 
compact, and the result of magnetic properties when square shape nature is the 
highest, sintering temperature, and appearance observation is shown in Table 1. 
The good value was acquired by magnetic properties like the example 1, 
sintering temperature is 1 100 degrees C at this time, and the big and rough grain 
etc. was not seen. 

[0022] (Example 5) Coarse grinding was carried out like the example 1 using 
Alloy B, Alloy C, Alloy D, and Alloy J which were shown in Table 1, and 
pulverizing, sintering, and heat treatment were performed after mixing so that it 
might become the last presentation. Here, Co and Cu were added into Alloy J 
and B was taken as additive-free. Alloy J is the 2nd alloy of this invention. Dy 
was added with the alloy D which is one of the 1st alloy of this invention. 
Magnetic properties are measured after observing the appearance of the 
obtained sintered compact, and the result of magnetic properties when square 
shape nature is the highest, sintering temperature, and appearance observation 
is shown in Table 1. The good value was acquired by magnetic properties like 
the example 1 , sintering temperature is 1 100 degrees C at this time, and the big 
and rough grain etc. was not seen. 

[0023] (Example 4 of a comparison) Coarse grinding was carried out like the 



example 1 using Alloy T and Alloy U which were shown in Table 1, and 
pulverizing, sintering, and heat treatment were performed after mixing so that it 
might become the last presentation, here - Dy, Co, and Cu - R it added into 
the rich alloy U and B was taken as additive-free. Alloy U is not the 2nd alloy of 
this invention. Magnetic properties are measured after observing the appearance 
of the obtained sintered compact, and the result of magnetic properties when 
square shape nature is the highest, sintering temperature, and appearance 
observation is shown in Table 1 . The good value was acquired by magnetic 
properties like the example 1 , sintering temperature is 1 100 degrees C at this 
time, and the big and rough grain etc. was not seen. This result shows that the 
magnetic properties acquired in the examples 1-5 are equivalent to two 
conventional alloying methods (example 4 of a comparison). 
[0024] (Examples 6-10, examples 5-8 of a comparison) the - one an alloy - A- 
D - the - two - an alloy - l-L - a comparison - ** - an alloy - P-U - a 
presentation - setting - Ga - 0.1 -- mass(es) - % -- having added - an alloy -- 
new -- producing - the -- one - an alloy - A - ' - D - ' - the ~ two - an alloy -- 1 
-- ' - L -- ' - a comparison - ** -- an alloy P -- 1 - U - ' ** - having carried out . 
The sintered compact was produced by the same approach as examples 1-5 and 
the examples 1-4 of a comparison, and magnetic properties were measured after 
observing the appearance of a sintered compact. The result of magnetic 
properties when square shape nature is the highest, sintering temperature, and 
appearance observation is shown in Table 2. About the optimal sintering 
temperature and the appearance of a big and rough grain, although it is the same 
as that of the result of Table 1 , it can check that the level of Hcj carries out 
improvement in 0.2 MA/m extent. The compound addition effectiveness of Ga 
has shown up. 
[0025] 
[Table 1] 







& j& (mass%) 






Nd 


Pr 


Dy 


TRE 


B 


Co 


Cu 


F© 




A 


25.3 


7.0 


0 


32.3 


1.00 


0 


0 


bal. 




B 


25.2 


7.0 


0 


32.2 


1.07 


0 


0 


hal. 




C 


25.3 


7.0 


0 


32.3 


0.90 


0 


0 


bal. 




D 


11.9 


3.3 


17.0 


32.2 


1.07 


0 


0 


bal. 




I 


18.6 


5.2 


8.5 


32.3 


0 


20 


1 


bal. 




J 


25.3 


7.0 


0 


32.3 


0 


20 


1 


bal. 




K 


20.8 


5.7 


5.7 


32.2 


0.4 


13.3 


0.67 


bal. 




L 


23.1 


6.4 


2.8 


32.3 


0.7 


6.7 


0.34 


bal. 




P 


24.6 


6.85 


0.85 


32.3 


0.90 


2 


0.1 


bal. 


itHt 


Q 


18.5 


5.2 


8.5 


32.2 


0.90 


20 


1 


bal. 




R 


25.3 


6.9 


0 


32.2 


0.90 


2 


0.1 


bal. 




S 


12.0 


3.3 


17.0 


32.3 


1.07 


2 


0.1 


bal. 




T 


23.8 


6.6 


0 


30.4 


1.03 


0 


0 


bal. 




U 


30.1 


8.4 


7.2 


45.7 


0 


16.9 


0.85 


bal. 




24.6 


6.85 


0.85 


32.3 


0.90 


2 


0.1 


bal. 
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a« 




mm 


AX0.9+IX0.1 


1.36 


1.17 


98.3 


1100 


o 




P 


1.35 


1.01 


98.1 


1080 


X 




RX0.95 + SX0.05 


1.35 


1.0 


98.2 


1060 


X 




CX0,9 + QX0,1 


1.35 


1.03 


98.1 


1080 


A 


turn 


AX0.85+KX0.15 


1.36 


1.16 


98.0 


1100 


o ! 


mm 


AX0.7 + LX0.3 


1.36 


1.16 


97.8 


1100 


O 


mm 


BXO.53+CX0.37+IX0.1 


1.35 


1.17 


98.2 


1100 


o i 




BX0.5 + CX0.35+DX0.05+J 


1.36 


1.17 


98.4 


1100 


o 




T X 0.88 -hUX 0.12 


1.36 


1.18 


98.1 


1100 


o 



Q:<tU A:*>9 X:£L 



[0026] 
[Table 2] 







Br 


Hcj 


Hk/Hc 










(T) 


(MA/ 


(%) 


i&ffi 






A'X0.9-H'X0.1 


1.35 


1.38 


98.4 


1100 


o 




1 V 


1.34 


1.21 


97.9 


1080 


X 




R'X0.95 + S'X0.05 


1.35 


1.22 


97.9 


1080 


X 




C'X0.9+Q'X0.1 


1.35 


1.25 


98.4 


1080 


A 


mm 


A'X0.85+K'X0.15 


1.35 


1.37 


98.2 


1100 


O 


mm 


A'X0.7 + L'X0.3 


1.35 


1.35 


98.1 


1100 


O 


mm 


B , X0.53 + C > X0.37 + rxO.l 


1.35 


1.38 


98.4 


1100 


O 


mm 


B' X 0. 5 + C* x 0. 35 + D' x 0.05 + 


1.36 


1.37 


98.4 


uoo. 


O 




TX0.88+ITX0.12 


1.35 


1.38 


98.4 


1100 


O 



0:*L A:*>9 X:#U 



[0027] 

[Effect of the Invention] According to this invention, in the approach of adding Co, 
Cu, Dy, etc., it can utilize enough, without changing the raw material alloy of the 



conventional amount of rare earth in any way, generating of the big and rough 
crystal grain at the time of sintering and the fall of coercive force cannot be 
invited, but high magnetic properties can be attained. 



[Translation done.] 



